Greater access to media may influence norms about domestic violence. It may lead to greater acceptance of violence (due to an increase in the incidence of violence) or to lower acceptance due to a change in gender norms. Applying a difference-in-differences methodology to the NFHS, India (1998-99 and 2005-06), we find evidence that switching into regularly accessing television and radio over time has a small but statistically significant association with reduction in the probability of women accepting domestic violence. This suggests that increasing access to media may lead to greater empowerment of women in India.
INTRODUCTION
Physical, sexual, and psychological violence against women poses an issue of tremendous public health and human rights significance. 1 The World Development Report for 2012 finds that women are at far greater risk than men of violence by an intimate partner or somebody they know than from violence by other people. Yet, 29% of women in a sample of 41 countries agree that wife-beating is justified for arguing with husband, 25% for refusing to have sex, and 21%
for burning food (World Bank, 2012) .
Although domestic violence is a concern worldwide, it is particularly widespread in India. 2 While there have been many studies on the economic reasons for persistence of gender inequalities, there has been less research on how underlying cultural beliefs on gender can be changed. Our study adds to this literature by focusing on the use of media, in particular the interaction of television and radio, as possible channels through which this cultural preference for men as well as discrimination against women can be changed.
Media can be a positive source for changing social norms. For example, Jensen and Oster (2009) study the impact of cable television on women's status in the Indian state of Tamil Nadu.
They find that the introduction of cable television, with television programs that present urban attitudes and values, is associated with a 16% decrease in the reported acceptability of domestic violence and an 8.8% decrease in son preference, as well as increases in women's autonomy and participation in household decision-making. Similarly, women who are exposed to explicit family planning messages on radio or television are more likely to approve of family planning (Olenick, 2000) and there is a significant negative association between domestic violence and Indian women's decision to adopt contraceptive use (Stephenson, Jadhav and Hindin, 2013) . Chong and La Ferrara (2009) show that the share of women who were separated or divorced increased significantly in Brazil after the availability of a television channel that circulated ideas such as female emancipation in the work place, the female pursuit of pleasure and love, and emphasis on individualism.
1 Domestic violence is widely recognized as a serious human rights violation since it includes physical and mental suffering and incapacitation of women. Violence is a major cause of morbidity from multiple mental, physical, sexual and reproductive health outcomes, and it is also linked with known risk factors for poor health, such as alcohol and drug use and smoking (Garcia-Moreno and Watts, 2011) . 2 The persistence of gender inequality in India may be due to factors such as poverty and the low participation of female labour in income-generating activities. However, Das Gupta (1987) concludes that a cultural preference for men is the main factor for discrimination against women.
On the other hand, Olken (2009) finds that better television signal reception in Indonesian villages is associated with substantially lower levels of participation in social activities, such as neighborhood associations and school committees, and lower self-reported measures of trust.
This suggests that access to media may also lead to a substitution away from other social activities or household duties.
We study the relationship between domestic violence norms and exposure to television and radio because despite the increasing popularity of cable television, other media such as noncable television and radio continue to be widely accessed in India. 3 While the primary focus of most television and radio programs is entertainment, radio has emerged as a vital source of local public information in contrast to television. If information is complementary to entertainment in influencing norms, we can expect interaction effects of these media sources in changing domestic violence norms.
These similarities as well as differences in the content of television and radio programs may have a substitution or complementary effect on attitudes towards gender and domestic violence. For instance, information about local employment or political opportunities for women, or stories about empowered women on local radio channels may reinforce the influence of seeing empowered and independent women on television. 4 Dutta-Bergman (2004) finds support for media complementarity in online and traditional media, with users of online news in a specific content area being more likely to seek news in the same area from traditional media outlets.
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However, when women access one or more media, they may be substituting time away from fulfilling the duties traditionally expected of them as wives, homemakers and mothers, similar to the substitution away from social activities found by Olken (2009) . This substitution may even increase the incidence of domestic violence, and perhaps consequently influence women's acceptance of violence from their husbands. Simister and Mehta (2010) suggest that some of the spousal violence experienced by Indian women is a male response to increasingly 3 For example, channels provided by the non-cable public service broadcaster attracted a higher share than cable broadcasters in 2009 (Sinha, 2009) . Also, the three most popular radio stations attracted about 40 million listeners collectively in 2008, a reach comparable to that of the press and private television channels (Ranganathan and Rodrigues, 2010) . 4 We take the concept of empowerment to mean both control over resources (physical, human, intellectual, and financial) and over ideology (beliefs, values, and attitudes) as defined by Batliwala (1994) . 5 A report on radio broadcasting in Senegal also finds complementarity between radio and television in the allocation of hours spent accessing the two media (Dia, 2002) .
"modern" attitudes, which could be attributed to greater exposure to television, radio, and other forms of media. Thus, in this study, we include a conceptual framework that considers these two possible opposing effects of accessing media over time on acceptance of domestic violence. We focus our attention on television and radio since they are both widespread media, and can be accessed by the literate and illiterate alike in both rural and urban areas.
A central empirical concern is that there may be a problem of endogeneity in the relationship between access to media and norms about domestic violence, because it is possible that women who do not think violence is justified may be more empowered and may access more media. To address this concern, this study focuses on the impact of greater access to media over time on attitudes towards violence instead of doing a cross-sectional analysis of the relationship between use of media and attitudes towards violence. We use a difference-in-differences strategy to look at the association between switching into watching television and/or listening to radio regularly over time and the acceptance of domestic violence by women. This strategy attempts to isolate the impact of accessing media from other factors that are correlated with both media use and attitudes towards domestic violence, such as greater economic prosperity or increase in levels of women's education by controlling for baseline levels of household income and education as well as media access and also including a time dummy. Our specification also includes state fixed effects to account for fixed differences in unobservables between states that may be correlated with media access.
Using all-India, household-level data from two rounds of the National Family Health Survey of India conducted in 1998-99 and 2005-06, we find no significant impact of switching into either only watching television or only listening to radio in the second period on women's acceptance of domestic violence. However, the impact of television when a woman starts accessing both media regularly in the second period is associated with a 3.9% reduced probability of accepting violence, indicating a complementary effect of watching television and listening to radio on reducing women's acceptance of violence.
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The results of our analyses are the first step towards informing policy makers on the most effective ways of imparting information to empower women in India. State policies that subsidize and encourage the use of complementary media together may help to bring about a 6 We also find that the impact of accessing both television and radio does not differ for rural and urban areas, or for different levels of women's education in the Appendix.
change in women's acceptance of domestic violence. This exposure could perhaps also influence other norms about gender and women's status in society, or have spillover effects due to social networks.
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The paper is organized as follows. Section 2 provides background on television, radio, and domestic violence in India and Section 3 describes the NFHS data. Section 4 considers channels through which accessing media may change attitudes and outlines the empirical strategy used to study the impact of accessing media regularly over time on women's attitudes towards domestic violence. Section 5 explains the main results and reports evidence for the channels described in Section 4. Section 6 concludes.
BACKGROUND (a) Television and radio in India
Television was first introduced in India in 1959 with almost all broadcasting in the hands of the state. The entry of private and foreign broadcasters in the early 1990s transformed the Indian television industry from a government-owned single network to a multi-channel industry and significantly increased the amount of choice of programming for the Indian audience (Ranganathan and Rodrigues, 2010) . The program offerings on cable television differed greatly from government programming that had primarily focused on news or information about national development. Many new soap operas were introduced in the early 2000s which revolved around themes of family and gender, and showed a woman protagonist who was an independent and assertive woman, who often had a career or worked outside the home. These soap operas were an instant success and attracted very high viewership all over India (Munshi, 2010) .
Radio broadcasting began in India in 1927 under the British rule. The public radio broadcaster, All India Radio (AIR), was established in 1936 to 'inform, educate and entertain the masses', and today has a network of 237 broadcasting centers, covering 27 languages and reaching 99% of the Indian population. 8 Great efforts have been taken to use radio as a medium for social change, such as state-supported radio rural forums for agricultural communication and promotion of adult literacy (Neurath, 1962) . Besides AIR, the other popular radio channels are privately owned Frequency Modulation (FM) radio channels. A large number of the currently most popular radio stations were launched in the early 2000s, marking a dramatic change in the popularity of radio as a medium of development and entertainment. FM Radio programs are primarily entertainment-based, but they also play a role in supporting local businesses by advertising them, and are important sources of local information (Ranganathan and Rodrigues, 2010) . Violence has large economic costs, including the loss of women's labour hours and productivity as well as direct costs to health and to legal and police services. A case study in Nagpur, India by Burton et al. (2000) found that the average cost per incidence of violence was Rs. 1084.50 (approx. $38) , about a third of the monthly income for households in slum and rural communities (Burton et al., 2000) .
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However, 54% of women and 51% of men in India continue to agree with one or more reasons for wife-beating (IIPS, 2005-06) . The data also suggest that violence is more likely to be justified if the women violate behavior expected of them in their gendered roles as wives, mothers, and daughters-in-law, such as neglecting the house or children. Thus, an important step in reducing domestic violence is changing the attitudes of women towards themselves and towards such violence.
DATA SOURCE AND DESCRIPTION (a) Data source
We use the National Family Health Survey (NFHS) of India, which is a large-scale multi-round survey conducted by the International Institute for Population Sciences in a representative sample of households throughout India. Three rounds of the survey have been conducted, of which we are using those conducted in 1998-99 (NFHS-2) and 2005-06 (NFHS-3) to study the impact of the large increase in media access over this period. 11 NFHS-2 collected information from approximately 90,000 ever-married women in the age group 15-49 years. NFHS-3 expanded the scope of the survey by interviewing approximately 124,000 women of the same age group (both ever-and never-married), 109,000 households, and 74,000 men. The surveys provide information on a range of demographic, social and economic variables, such as infant and child mortality, utilization and quality of health and family planning services in the household, and indicators of household wealth, such as ownership of durable goods. Details about the NFHS methodology for conducting the surveys are in the Data Appendix.
In both NFHS-2 and 3, women are asked if they think it is justified for their husband to beat them for the following reasons: (1) if she leaves the household without telling him, (2) if she neglects the household or children, (3) if she does not cook food properly, and (4) if he suspects her of being unfaithful. 12 The main outcome measure of this paper captures whether a woman respondent thinks domestic violence is justified in at least one of the situations mentioned above. 13 The NFHS surveys also provide information on households' access to media and the frequency with which these media are used. We use the frequency of accessing media as the main explanatory variable. In addition, we utilize the rich respondent and household characteristics provided by the surveys, such as education of the respondent and indicators of household wealth, as control variables.
(b) Data summary (Table 1 here) Table 1 shows that 52.7% women think it is acceptable for a husband to beat his wife for at least one reason in NFHS-2. This number decreases to 46.5% in NFHS-3. In the first period, 40.9% of the households own television sets, which increases to 59.8% of households in the second period,
suggesting that access to television increased greatly over time. We also see that in both surveys more respondents report watching television at least once a week than they report owning a television set, which indicates that women may have access to television outside their homes, for instance, at the homes of relatives or neighbors. These trends do not hold for radio access; we see a small decline in the proportion of households who own radio sets, from 43.6% households in 1998-99 to 38.4% in 2005-06, and fewer respondents listen to radio than own radio sets. Table 1 also provides information on other characteristics of the respondents and their households, such as education level of the respondent and location of the household in a rural or urban area. We see that the average level of education for women and proportion of women with an occupation have risen from 1998-99 to 2005-06, while the proportion of households living in rural areas has decreased from 68.9% to 54.2%. These figures indicate a trend towards urbanization and higher levels of education for women, which may be correlated with both greater access to media and lower acceptance of domestic violence by women. Thus, we control for these variables in our regressions for a more robust test of the relationship between increased access to media and acceptance of domestic violence.
12 There were other reasons suggested for acceptability of domestic violence in NFHS-3, such as if the wife shows disrespect towards the husband, but these were not asked in NFHS-2, and so we only use the variables that are present in both surveys. 13 We are unable to use the responses of men on acceptance of domestic violence as men were not interviewed in NFHS-2. 
CONCEPTUAL FRAMEWORK AND EMPIRICAL STRATEGY (a) Conceptual framework
This section describes the channels through which accessing media frequently could affect women's acceptance of domestic violence. The acceptance of violence by respondent i can be modeled as follows:
Here, w i represent the general norms about women's status in society held by respondent i, which are a function of accessing media. Greater exposure to media, and thus to news, information and programs that depict empowered women, may promote norms that accord a more equal status to women in society, and consequently reduce the acceptability of domestic violence. Television and radio may have independent and interactive effects on For example, it is possible that the information content on radio complements the entertainment package of television to influence norms about domestic violence. On the other hand, one of the two may be sufficient to change norms and the two may thus be substitutes. In the empirical analysis, we can shed light on the relationship between television and radio for
In addition, acceptance of violence also depends on the previous incidence of domestic violence against the respondent, v i , because it is possible that women learn to accept violence as normal when they have experienced it before. 14 We assume that whether the respondent has experienced domestic violence, v i , is a function of the general norms about status of women as well as the frequency with which the respondent accesses media. When women access media they may be substituting time away from performing duties that are traditionally expected of them, such as cooking food and taking care of the house and children. Failure to perform these duties adequately may make women more likely to experience physical assault from their husbands. As above, television and radio may be substitutes or complements in the function.
Based on the above discussion, we expect the impact of increasing regular access to media to be the following:
(i) Greater access to media can positively influence general norms about gender, and thus reduce the acceptance of violence by women. This may happen directly through gender norms ( ) or indirectly through violence ( ).
(ii) Greater access to media may increase the probability of experiencing violence, and thus increase the acceptance of violence by women.
The overall relationship between increased media access and acceptance of violence is theoretically ambiguous but empirically we may be able to find out the relative strength of the two channels.
(b) Empirical strategy
We employ a difference-in-differences strategy to study the association between increased exposure to media over time and acceptance of domestic violence. We choose this strategy over a cross-sectional analysis of the data from the second NFHS survey to be able to isolate the impact of increased access to media over time from the impact of other factors that are changing over time and are correlated with both media use and attitudes towards domestic violence. These factors could include greater economic prosperity, higher levels of education for women, and trends towards greater urbanization. We also use binary choice logit and probit models because the dependent variable in this study, acceptance of domestic violence, is a binary variable.
Acceptance of domestic violence takes value 0 if the respondent does not accept violence and 1 if she does. The main regression specification is as follows:
normal part of their lives (WHO, 2005) . It is theoretically also possible that women become less accepting of violence after they have suffered violence in the past, but empirically the incidence and acceptance of violence seem to be significantly positively correlated.
Here, Accept * ijt is a measure denoting the probability that respondent 'i' in state 'j' at time 't' accepts domestic violence for at least one reason. As Accept * ijt is not observable, we use the actual acceptance of violence, Accept ijt , to estimate the association between explanatory variables and the probability of accepting violence.
The explanatory variables are as follows:
 Post is a time dummy (0 for 1998-99, 1 for 2005-06).
 Tvfreq ijt is a dummy variable for whether the respondent watches television at least once a week (0 if no, 1 if yes).
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 Radiofreq ijt is a dummy variable for whether the respondent listens to the radio at least once a week (0 if no, 1 if yes).
 X ijt are respondent and respondent's household characteristics that may be correlated with frequency of accessing media and acceptance of violence. We control for respondent's education and occupation, location of the household (rural or urban), and wealth, religion and caste of the household.
 γ j are state fixed effects.
16
Errors are clustered at the state level to account for serial correlation between standard errors.
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The binary logit model estimates the impact of the explanatory variables on the probability of outcome Accept ijt =1, i.e., the respondent accepts violence. A positive sign for a coefficient indicates that a particular variable is correlated with an increase in the probability of accepting violence.
The coefficients α 2, α 3, and α 4 are the differences at baseline between respondents who access these media frequently and those who do not. For example, the probability of accepting 15 The only available data on frequency of accessing media consistent across both surveys were whether the respondent accesses each media at least once a week. Also, the data do not provide information on whether respondents are watching cable television or non-cable television. 16 Some states, such as Bihar and Jharkhand, were partitioned off as two states in the year 2000. NFHS-2 was conducted before this partition, and hence we combine the observations for these states to keep the state variable consistent between the two NFHS surveys. 17 NFHS data for 2005-06 is not identified at the district-level.
violence is higher by α 2 for a respondent at baseline who watches television regularly but does not access radio regularly compared to a respondent who does not access either medium regularly.
The effect of accessing television on the probability of accepting violence in the two periods is as follows:
Hence, the additional effect of switching into watching television regularly over time is
. This is associated with a change in acceptance of violence through two channels: the direct effect of watching television, α 5, and the interactive effect of accessing both television and radio, α 7 . Thus, for women who start watching only television regularly in the second period, the association of watching television with the probability of accepting violence is α 5 , while for women who switch into using both television and radio regularly, the association is α 5 + α 7 . Similarly, the additional effect of starting to listen to radio over time is α 6 + α 7 Tvfreq ij1 .
This too has a direct effect of listening to radio, α 6 , and the interactive effect of accessing both television and radio, α 7 . If α 7 is positive, it would suggest that women think it is more acceptable for their husbands to beat them if they spend time accessing both television and radio, perhaps because they are spending less time doing other household duties expected of them, which may increase the probability of experiencing violence. If α 7 is negative, this would imply that there is a net complementary effect between accessing both media that is correlated with a decrease in the probability of acceptance of violence by women.
RESULTS (a) Main results
( Table 2 here) Table 2 reports the estimation results for the main specification. Columns (1) and (3) show the results using the logit and probit model respectively, and columns (2) and (4) report the marginal effects. The probit model uses the cumulative distribution function (cdf) of the standard normal distribution instead of the cdf of the logistic function used by the logit model. The different distributional assumption means that the probit model has thinner tails than the logit model, which assigns a lower probability to extreme outcomes. Using both models allows us to test the robustness of the assumption made about the tail distribution.
We find that while the direct effects of switching into only watching television or only listening to radio are insignificant, the interactive effect of television and radio (the coefficient of Post*Tvfreq*Radiofreq) is associated with a reduction in the probability of acceptance of violence by 3.6% which is significant at the 10% significance level, as seen in columns (2) and (4). This suggests a complementary effect of television and radio that is associated with the reduction in the probability of women accepting domestic violence. Overall, for women who switch into accessing both media, watching television is correlated with a decrease in the probability of accepting violence by 3.9%, which is significant at the 10% significance level (see Section 4 (b) for details). There is no such comparable significant effect of radio for women who switch into accessing both media. Results are extremely robust to running probit, logit or a simple OLS regression in column (5).
The above result can have two explanations with respect to the conceptual framework outlined in Section 4 (a). The conceptual framework had suggested two channels through which access to media could have an impact on acceptance of violence. The first channel predicted that media access may positively influence norms about women's status in society, and hence reduce women's acceptance of violence. In contrast, the second channel posited that greater access to media may mean that women substitute more time away from household duties, making them more likely to experience, and thus to accept, violence. In the above results, the association between increased media access over time and reduced probability of acceptance of violence may mean that the first channel dominates.
In addition, education and working status of the respondent and location of the household are significantly correlated with the acceptance of violence in all the regressions. We see that a small increase in education, say 0.01 year, is associated with a 0.013% decrease in the probability of accepting violence, while if the household is in a rural area, the respondent is 5.2% more likely to accept violence from her husband.
( Table 3 here) Post*Tvfreq*Radiofreq shows that switching into accessing both television and radio in the second period reduces the probability of accepting violence for a larger number of reasons. In addition, by using these coefficients, we can compare the probability of accepting violence for a given number of reasons to the baseline acceptance. At baseline, the percentage of respondents who do not accept violence for any reason is 47.3%, respondents who agree with one reason are 14.8%, and the figures for two, three and four reasons are 13.9%, 12.7% and 11.2% respectively.
In the second period, the probabilities are 52.9% for not accepting for any reason, and 15.9%, 13.4%, 9.6%, and 8.2% for accepting violence for one, two, three, and four reasons respectively.
Thus, we see that over time, women are not only more likely to not accept violence but also to accept it for fewer reasons.
( Table 4 here)
We now look for evidence of the two channels of the conceptual framework. To test the first channel, we use a binary variable 'Money', defined as whether the respondent has a say in how to spend household income (0 if no, 1 if she has a say alone or jointly with her husband), as a measure of a woman's status in her household and use it as the dependent variable in the main regression specification.
18 Column (1) in Table 4 shows that over time, women are 8.9% more likely to have a say in allocation of income, but the magnitude of the correlation between switching into accessing television and radio over time and having a say in income allocation is statistically insignificant and close to 0. This suggests that there is no evidence for the first channel about gender norms being impacted by media access.
To check for the theoretical channel of an increase in the acceptability of violence following an increase in access to media, we first analyze changes by individual reasons for accepting violence. The individual reasons for accepting violence are-'Go' (the wife leaves the house without telling the husband), 'Neglect' (she neglects the house or children), 'Cook' (she does not cook properly), and 'Unfaithful' (he suspects her of being unfaithful). It can be argued that cooking and taking care of the household are more time intensive and may be adversely affected by watching television or listening to radio. On the other hand, suspicion of being unfaithful and leaving house without telling the husband do not involve a high cost imposed due to access to media. Thus, if the second channel of an increase in violence due to media access has explanatory power, the difference-in-differences coefficients for 'Neglect' and 'Cook' may be positive as opposed to 'Go' and 'Unfaithful', which are likely to remain negative as in the baseline regression. Table 4 shows that switching into accessing either only television or only radio does not have any significant relationship with the probability of accepting violence for any reason. The complementary effect of accessing television and radio on acceptance of violence is significant for the reasons 'Go' and 'Unfaithful', but not for 'Neglect' and 'Cook'. This suggests that although the second channel cannot be rejected as the coefficients for 'Neglect' and 'Cook' regressions are insignificant and negative, the evidence for time substitution driving a change in norms through an increase in violence appears to be quite weak.
In addition, a change in the incidence of violence due to greater media access may lead to a change in the acceptance of violence by women. We use the variable 'Violence', defined as whether a woman has experienced domestic violence as the dependent variable in the main specification.
19 Column (6) shows that for women who switch into only listening to radio, there is no correlation between probability of being beaten and listening to radio. In contrast, women who switch into watching only television are 5.6% more likely to experience domestic violence, indicating that there may be some substitution between household duties and watching television that increases the probability of experiencing violence. In contrast, when women switch into watching both media, the interactive effect between the media is associated with a 4.9% decrease in probability of being beaten, which is consistent with the complementary effect between television and radio found in the main result. This could be either because accessing both media leads to a change in gender norms, or because women who access both media allocate their hours between household duties and accessing media differently from women who access only one medium. The lack of detailed variables on gender norms and information on the amount of time respondents spend on each of these activities limits our ability to explore this channel further. 19 The NFHS survey asks women separately about specific acts of violence, such as if she has been slapped by her husband or threatened by a knife, instead of being asked if she has experienced 'violence' to minimize different understandings of violence by different women. We use an aggregate measure of domestic violence which takes value 1 if women have experienced at least one kind of physical violence and 0 otherwise. (Table 5 here) We check whether the association of watching television and reduced acceptance of violence comes about from actually accessing television regularly or only from owning a television or radio (which may only be a measure of a household's socio-economic status but not reflect the impact of accessing these media) by using the ownership of television and radio as the explanatory variables instead of the frequency with which they are accessed. Column (1) in Table 5 finds that there is no significant correlation between owning a television and/or radio either at baseline or over time with acceptance of violence by women. This suggests that the change in attitudes may be driven by the regular use of media over time instead of the mere presence of media in the household.
(b) Robustness check
Column (2) shows results when both ownership and frequency of accessing media are included as explanatory variables to see whether the frequency of media use has a stronger association with attitudes towards violence than the ownership of media. These results are similar to the previous results; there continues to be neither a significant correlation between ownership of media and acceptance of violence nor any significant independent effect of accessing either television or radio, while the complementarity between watching television and listening to radio still holds, and is associated with a 3.5% reduced probability of accepting violence.
(c) Policy implications
Appendix Table 1 reports results individually by state and finds that the association between media use over time and probability of accepting violence varies greatly by state. Many states, including Delhi and Rajasthan, experience a significant association between switching into watching only television over time and a decrease in probability of accepting violence, with the magnitudes of the associations ranging from 6.7% to 21.7%, seen by the coefficient of Post*Tvfreq. Only the states of Kerala, Orissa and Tripura see a correlation between switching into watching television and an increase in the probability of violence. Switching into only listening to radio is associated with increases in probability of accepting violence for the states in which this association is statistically significant, such as Gujarat and Meghalaya, seen by the coefficient of Post*Radiofreq. The positive association between switching into accessing media in the second period and acceptance of violence in these states may mean that the second channel described in the conceptual framework (which predicts an increase in acceptance of violence due to greater access to media) has a stronger effect in these states.
The complementary effect between television and media is significantly associated with decreases in the probability of acceptance only for the states Karnataka, Kerala, Orissa and Punjab (seen by the coefficient of Post*Tvfreq*Radiofreq). This indicates that the strong complementarity between television and radio that exists in these states may be driving the main result. However, the insignificance of the results for other states may imply a heterogeneous impact or the effect of increased media exposure on attitudes towards violence may take longer to be realized in some states compared to others. The states that do experience a significant complementary effect of media had medium to high levels of media access at baseline, and perhaps other states would need to achieve a certain level of media penetration for media to have a significant impact on acceptance of domestic violence. About one-third of the states have some significant association between switching into accessing only television or both television and radio and decrease in acceptance of violence. This is an encouraging result as it suggests that greater exposure to media over time may gradually bring about larger changes in women's acceptance of domestic violence. In addition, Appendix Table 2 indicates that the effect of accessing both television and radio is not heterogeneous by location or education. Thus, these media may serve an important role in crossing the informational divide between rural and urban areas as well as educated and uneducated women.
CONCLUSION
This paper has investigated whether there is a link between greater exposure to media over time and women's attitudes towards domestic violence in India. The study proposes two channels through which media access could have an impact on acceptance of violence: accessing media could positively influence general norms about women's status and reduce acceptance of violence, or it may lead to substitution away from household duties, which may increase the probability of experiencing and accepting violence. Using household-level data on media use and acceptance of violence by women, we find evidence that switching into regularly accessing television and radio over time has a small but statistically significant association with reduction in the probability of women accepting violence. This association holds only when women access both media regularly, indicating a complementary effect of accessing television and radio in reducing acceptance of violence. We do not find strong evidence for the substitution hypothesis.
However, we do find a decline in violence due to the complementary effect of both media. This may be driven by a change in norms but wives do not seem to have greater control over a household's spending decisions in response to the change in access. Better data on women's status and patterns of media access would enable further study of these channels.
The results of this study suggest that policy makers who wish to address the concern of domestic violence by empowering women could look beyond traditional policies, such as improving access to girls' education or providing economic opportunities to women, which need a large number of state resources and can be as difficult to implement as the problems they attempt to solve. 20 These policies can exploit the potential of media to bring about their desired objective. In particular, they should take advantage of the complementarity that this paper finds between television and radio by subsidizing and encouraging their use together, especially in states where discrimination against women is greatest. Such policies, coupled with the considerable increase in media access that India has experienced, could lead to greater reductions in the acceptance and incidence of domestic violence, and further the cause of women's empowerment.
The NFHS surveys adopted a multi-stage sample design in all states to ensure that the data reflected a representative sample of the population. In each state, the rural sample was selected in two stages: the selection of Primary Sampling Units (PSUs), which are villages, with probability proportional to population size (PPS) at the first stage, followed by the random selection of households within each PSU in the second stage. In urban areas, a three-stage procedure was followed due to the large size of urban wards. In the first stage, wards were selected with PPS sampling. In the next stage, one census enumeration block (CEB) was randomly selected from each sample ward, and in the final stage, households were randomly selected within each sample CEB. To get unbiased estimates and standard errors with these data, this paper reports analyses with observations weighted by sampling probabilities.
Results by state
Appendix Figure 1 
Heterogeneous effects
This section considers possible factors that could have heterogeneous effects on the association between the reduction of acceptance of violence and accessing media over time.
Education of the respondent:
It is possible that more educated women are better able to process and internalize the content that they see on television or hear on the radio. This would lead to the impact of media being different for women with different levels of education. We can test this possible heterogeneity by including the interaction terms of the variable Education with the variables on frequency of media use. The regression specification is now as follows:
The additional impact of watching television over time is now α 9 + α 12 Radiofreq ij1 + α 13
Education ij1 + α 15 (Radiofreq*Education) ij1 . We find the differential effect of education on this impact by taking the derivative of the impact with respect to education:
Appendix Table 2 finds that the magnitudes of α 13 and α 15 are close to zero and statistically insignificant, suggesting that the association between changes in acceptance of violence and the complementary effect of media is not mediated by differences in women's education.
Location of the household:
The new soap operas that began to be offered on television since the early 2000s primarily depicted urban settings, lifestyles, and value systems. (Munshi, 2010) These characteristics of the soap operas might have different impacts on women in rural and urban areas. For example, rural women may not identify with the values and roles of women shown on television, and thus television may not have much impact on their attitudes. On the other hand, such depictions may have the greatest effects in rural areas where discrimination against women is high, and these programs may make rural women aspire to be as empowered as the urban women shown on television. We test the possible heterogeneity of location on the impact of television and radio by adding interaction terms of the variable Location with the variables on frequency of media use.
Appendix Table 2 finds that α 13 and α 15 have coefficients close to zero and are statistically insignificant. Thus, the association between switching into accessing media in the second period and reduced acceptance of domestic violence does not seem to be different for rural and urban areas. Robust standard errors clustered at the state-level are in parentheses. *** p<0.01, ** p<0.05, * p<0.1. This table was created by running the regression specifications as given in Appendix Section 3. It includes all explanatory and control variables that are in the main regression, but reports only the difference-in-differences estimates in the interest of space.
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